




























































































i,e.g.,astockorabond,withrateofreturnri(t),(2)acashswapwithrateofOPTIMAL ASIAN MULTI-CURRENCY PORTFOLIOS WITH EXACT ATTRIBUTION 3
return cj(t)¡ ci(t), with cj(t) the cash rate in country j into which the nominal is
swapped, and ci(t) the cash rate in country i out of which the nominal is swapped
and (3) the foreign currency (foreign currency) appreciation rate "j(t) of country
j. Thus one particular bilateral investment strategy at time t is represented by the
strategic rate of return
sij(t) = ri(t) + [cj(t) ¡ ci(t)] + "j(t)
Such a strategy return is equivalent to the sum of a risk premium and a cash return,
i.e., the local market i risk premium [ri(t)¡ci(t)] and the cash return on currency
j, [cj(t) + "j(t)]:
sij(t) = [ri(t) ¡ ci(t)] + [cj(t) + "j(t)]
This is also equivalent to the sum of a local market i return, the return on a currency
forward cross hedge and the foreign currency j appreciation rate, since
sij(t) = ri(t) + [fc1(t) ¡ ci(t)g ¡ fc1(t) ¡ cj(t)g] + "j(t)
= ri(t) + [fi(t) ¡ fj(t)] + "j(t)
= ri(t) + fij(t) + "j(t)
The return on a currency forward is fi(t) = c1(t)¡ci(t), with c1(t) the cash return
of the base currency. The return on a currency forward cross hedge fij(t) consists
of the di¤erence between the return on the long domestic forward fi(t) and the
return on the short foreign forward fj(t). An n£n non-symmetric strategy matrix
at time t is a matrix containing all n2 bilateral investment strategies
S(t) = fsij(t);i;j = 1;:::;ng






























































r1(t) + "1(t) r1(t) ¡ c1(t) + c2(t) + "2(t) r1(t) ¡ c1(t) + c3(t) + "3(t)
r2(t) ¡ c2(t) + c1(t) + "1(t) r2(t) + "2(t) r2(t) ¡ c2(t) + c3(t) + "3(t)
r3(t) ¡ c3(t) + c1(t) + "1(t) r3(t) ¡ c3(t) + c2(t) + "2(t) r3(t) + "3(t)
3
5
Table 1 provides the three data series for June 1997: the annualized monthly rates
of return on their respective stock markets indices of Hong Kong, Indonesia, Japan,
Malaysia, the Philippines, Singapore and Thailand as the seven Asian countries of
interest, plus those of the United States and Germany for comparison, the respective
30-day bank lending rates and the respective rates of return on the currencies.
From those rates the risk premia [ri(t) ¡ ci(t)];i = 1;2;:::;9 and the cash returns
[cj(t)+"j(t)];j = 1;2;:::;9 are also calculated. While the annualized risk premia in4 CORNELISA.LOS,PH.D.
TABLE 1:  ANNUALIZED RATES OF RETURN (%) IN JUNE 1997
Stocks Cash FX Risk PremiumCash Returns
(1) (2) (3) (1)-(2) (2)+(3)
Hong Kong 35.2 6.0 0.2 29.1 6.3
Indonesia 48.2 14.5 0.2 33.7 14.7
Japan 31.6 0.6 16.9 31.0 17.6
Malaysia -30.3 7.4 -5.6 -37.6 1.7
Philippines -0.1 11.0 0.0 -11.1 11.0
Singapore -45.9 3.6 -0.9 -49.5 2.6
Thailand -74.8 16.8 4.4 -91.5 21.1
Germany 75.5 3.1 -24.0 72.4 -21.0






























TABLE 2: STRATEGIC INVESTMENT RETURNS (%) IN JUNE 1997
CURRENCIES
MARKETS Hong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
Hong Kong 35.4 43.9 46.7 30.9 40.1 31.8 50.2 8.2 34.8
Indonesia 40.0 48.5 51.3 35.4 44.7 36.4 54.8 12.8 39.4
Japan 37.3 45.8 48.6 32.7 42.0 33.6 52.1 10.1 36.7
Malaysia -31.4 -22.9 -20.1 -35.9 -26.7 -35.0 -16.5 -58.6 -31.9
Philippines -4.8 3.7 6.5 -9.3 -0.1 -8.4 10.0 -32.0 -5.4
Singapore -43.2 -34.7 -31.9 -47.7 -38.5 -46.8 -28.4 -70.4 -43.8
Thailand -85.3 -76.8 -74.0 -89.8 -80.6 -88.9 -70.4 -112.5 -85.8
Germany 78.6 87.1 89.9 74.1 83.3 75.0 93.5 51.4 78.1









































































































TABLE 3:  AVERAGE ANNUALIZED RATES OF RETURN (%)
July 1992 - December 1997
Stocks Cash FX Risk PremiumCash Returns
(1) (2) (3) (1)-(2) (2)+(3)
Hong Kong 10.2 5.1 0.0 5.1 5.1
Indonesia 4.5 14.0 -14.0 -9.5 0.1
Japan -0.8 1.8 -0.7 -2.6 1.1
Malaysia 0.1 6.7 -8.0 -6.7 -1.3
Philippines 3.3 12.7 -8.6 -9.4 4.1
Singapore 0.6 2.9 -0.7 -2.4 2.3
Thailand -9.3 11.1 -11.7 -20.3 -0.6
Germany 14.2 5.2 -3.0 9.0 2.2


























TABLE 4: AVERAGE STRATEGIC INVESTMENT RETURNS (%)
July 1992 - December 1997
CURRENCIES
MARKETS Hong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
Hong Kong 10.2 5.2 6.2 3.8 9.2 7.4 4.4 7.3 9.9
Indonesia -4.4 -9.5 -8.4 -10.8 -5.4 -7.2 -10.2 -7.3 -4.7
Japan 2.5 -2.5 -1.5 -3.9 1.5 -0.3 -3.2 -0.4 2.2
Malaysia -1.6 -6.6 -5.5 -7.9 -2.6 -4.4 -7.3 -4.4 -1.8
Philippines -4.3 -9.3 -8.3 -10.7 -5.3 -7.1 -10.1 -7.2 -4.6
Singapore 2.7 -2.3 -1.2 -3.6 1.7 -0.1 -3.0 -0.1 2.5
Thailand -15.2 -20.3 -19.2 -21.6 -16.2 -18.0 -21.0 -18.1 -15.5
Germany 14.1 9.1 10.1 7.7 13.1 11.3 8.3 11.2 13.8
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TABLE 5: NUMERICAL DATA COVARIANCE MATRIX WW (27 x 27)
Data Series: July 1992 - December 1997
Stock market rates of return: r Cash rates of return: c FX rates of appreciation: ee
10590.5 6678.6 1710.8 6808.6 7184.7 4969.6 8599.5 3628.7 1963.7 (72.5) (71.1) 2.4 1.4 (35.2)(29.1) (34.6) 6.1 (15.0)20.4 899.6 (123.7) 158.0 (499.1) 263.4 799.9 (661.7) 0.0
6678.6 9969.0 1232.1 6370.4 6842.0 3478.5 8233.8 2907.8 1717.9 (64.4) (62.4) 9.6 (6.0) (77.8)(42.5) (87.4) 18.1 (21.6)18.8 966.0 58.6 937.0 (88.0) 252.5 817.3 (667.8) 0.0
1710.8 1232.1 5588.4 740.4 1253.0 1673.4 1169.6 881.6 759.8 (32.9) (23.6) 6.6 (2.9) (32.6)(10.7) (41.7) 19.4 (12.0) 2.3 780.4 (78.2) 453.2 258.2 325.1 831.1 (142.3) 0.0
6808.6 6370.4 740.4 9030.3 7389.4 4171.5 7570.5 2361.5 777.5 (79.4) (93.1) 24.3 (9.8) (28.9)(35.3) (79.7) 36.8 (28.5) 5.5 772.5 427.6 469.2 (357.2) 230.8 962.0 (251.1) 0.0
r 7184.7 6842.0 1253.0 7389.4 10950.3 4269.5 8890.9 3385.0 917.4 (64.7) (74.3) 14.1 (5.9) (15.0)(27.2) (70.7) 23.6 (29.6) 4.6 884.8 (73.0) 579.5 (348.5) 253.6 947.7 (405.1) 0.0
4969.6 3478.5 1673.4 4171.5 4269.5 4337.1 4900.0 1957.6 985.2 (50.4) (47.5) 16.1 (3.5) (19.1)(21.3) (42.8) 27.4 (18.5)12.0 749.3 (65.5) 155.6 (80.1) 283.2 942.5 (323.1) 0.0
8599.5 8233.8 1169.6 7570.5 8890.9 4900.0 16967.0 4256.7 1633.0 (91.4)(106.9)42.6 (17.4) (9.8) (54.3)(118.9) 66.9 (42.6)25.6 879.9 (797.5) 437.5 (966.7) 128.4 (575.1) (1196.8) 0.0
3628.7 2907.8 881.6 2361.5 3385.0 1957.6 4256.7 3953.9 1136.7 (11.1) (2.4) (13.5) 12.9 (27.8) 1.6 10.3 (21.8) 3.8 (3.2) (26.8) (672.2) (143.8) (804.2) (199.1) (641.9) (1093.0) 0.0
1963.7 1717.9 759.8 777.5 917.4 985.2 1633.0 1136.7 1256.4 2.7 25.7 (8.1) 5.9 (14.3)(3.0) 22.7 (12.6) 8.7 3.1 47.3 (152.3) (0.1) (379.1) 27.8 (154.2) (289.6) 0.0
(72.5) (64.4) (32.9) (79.4) (64.7) (50.4) (91.4) (11.1) 2.7 2.8 3.9 (1.4) 0.3 0.4 1.0 3.3 (2.3) 1.4 (0.0) (34.5) (14.9) (23.6) (15.6) (12.1) (37.8) 1.7 0.0
(71.1) (62.4) (23.6) (93.1) (74.3) (47.5) (106.9) (2.4) 25.7 3.9 11.9 (1.4) 2.2 1.4 1.4 7.5 (1.8) 1.8 0.0 (66.6) (26.7) (50.2) (47.6) (24.6) (58.0) (3.1) 0.0
2.4 9.6 6.6 24.3 14.1 16.1 42.6 (13.5) (8.1) (1.4) (1.4) 1.5 (0.1) 0.5 (0.5) (1.4) 2.4 (1.1) (0.0) 11.6 15.0 7.9 6.4 4.6 13.6 3.4 0.0
1.4 (6.0) (2.9) (9.8) (5.9) (3.5) (17.4) 12.9 5.9 0.3 2.2 (0.1) 1.3 0.8 0.2 1.5 0.2 (0.2) (0.0) (16.0) (5.8) (14.7) (17.2) (8.7) (21.0) (11.0) 0.0
c (35.2) (77.8) (32.6) (28.9) (15.0) (19.1) (9.8) (27.8) (14.3) 0.4 1.4 0.5 0.8 5.5 0.4 2.2 1.1 (0.7) (0.1) (40.5) 6.9 (34.3) (14.6) (11.0) (38.6) 7.4 0.0
(29.1) (42.5) (10.7) (35.3) (27.2) (21.3) (54.3) 1.6 (3.0) 1.0 1.4 (0.5) 0.2 0.4 1.1 1.7 (1.0) 0.4 (0.2) (25.5) (6.9) (18.8) (13.9) (6.9) (25.4) 2.8 0.0
(34.6) (87.4) (41.7) (79.7) (70.7) (42.8) (118.9) 10.3 22.7 3.3 7.5 (1.4) 1.5 2.2 1.7 8.7 (2.1) 1.5 (0.3) (78.2) (1.8) (55.8) (62.6) (21.9) (69.0) 2.6 0.0
6.1 18.1 19.4 36.8 23.6 27.4 66.9 (21.8) (12.6) (2.3) (1.8) 2.4 0.2 1.1 (1.0) (2.1) 4.1 (1.9) 0.0 19.5 19.3 11.5 11.4 5.8 21.8 2.3 0.0
(15.0) (21.6) (12.0) (28.5) (29.6) (18.5) (42.6) 3.8 8.7 1.4 1.8 (1.1) (0.2) (0.7) 0.4 1.5 (1.9) 1.2 (0.1) (9.3) (9.6) (4.7) (4.6) (2.9) (9.9) 0.7 0.0
20.4 18.8 2.3 5.5 4.6 12.0 25.6 (3.2) 3.1 (0.0) 0.0 (0.0) (0.0) (0.1) (0.2) (0.3) 0.0 (0.1) 1.0 4.7 3.1 1.8 (0.1) 3.6 1.9 13.5 0.0
899.6 966.0 780.4 772.5 884.8 749.3 879.9 (26.8) 47.3 (34.5)(66.6) 11.6 (16.0)(40.5)(25.5)(78.2) 19.5 (9.3) 4.7 1433.8 180.4 982.9 1057.5 399.5 1423.5 (33.5) 0.0
(123.7) 58.6 (78.2) 427.6 (73.0) (65.5) (797.5) (672.2) (152.3)(14.9)(26.7) 15.0 (5.8) 6.9 (6.9) (1.8) 19.3 (9.6) 3.1 180.4 1513.5 263.8 54.6 264.6 534.6 652.0 0.0
158.0 937.0 453.2 469.2 579.5 155.6 437.5 (143.8) (0.1) (23.6)(50.2) 7.9 (14.7)(34.3)(18.8)(55.8) 11.5 (4.7) 1.8 982.9 263.8 968.5 678.3 316.1 921.4 68.7 0.0
ee (499.1) (88.0) 258.2 (357.2) (348.5) (80.1) (966.7) (804.2) (379.1)(15.6)(47.6) 6.4 (17.2)(14.6)(13.9)(62.6) 11.4 (4.6) (0.1)1057.5 54.6 678.3 1743.3 278.0 1289.7 96.3 0.0
263.4 252.5 325.1 230.8 253.6 283.2 128.4 (199.1) 27.8 (12.1)(24.6) 4.6 (8.7)(11.0)(6.9) (21.9) 5.8 (2.9) 3.6 399.5 264.6 316.1 278.0 208.2 507.1 204.2 0.0
799.9 817.3 831.1 962.0 947.7 942.5 (575.1) (641.9) (154.2)(37.8)(58.0) 13.6 (21.0)(38.6)(25.4)(69.0) 21.8 (9.9) 1.9 1423.5 534.6 921.4 1289.7 507.1 2424.0 326.2 0.0
(661.7) (667.8) (142.3) (251.1) (405.1) (323.1) (1196.8) (1093.0)(289.6) 1.7 (3.1) 3.4 (11.0) 7.4 2.8 2.6 2.3 0.7 13.5 (33.5) 652.0 68.7 96.3 204.2 326.2 1206.4 0.0




















TABLE 6: RISK PREMIUM - CASH RETURN COVARIANCE MATRIX FF (18 x 18)
July 1992 - December 1997
r-c c+ee
10738.26818.0 1740.0 6886.8 7285.1 5050.1 8728.8 3631.4 1977.5 (54.8) 859.1 (105.1) 182.8 (519.1) 245.4 799.7 (655.0) (16.5)
6818.010105.7 1244.8 6471.7 6995.5 3569.9 8435.6 2890.4 1715.7 (49.5) 958.3 96.3 979.0 (119.6) 233.2 780.4 (644.8) (23.5)
1740.0 1244.8 5576.7 718.9 1272.1 1667.5 1167.3 878.0 778.8 (29.3) 746.5 (88.1) 442.5 218.7 310.4 777.1 (128.7) (10.9)
6886.8 6471.7 718.9 9051.2 7425.1 4210.5 7669.1 2311.9 800.0 (74.2) 693.1 457.9 472.8 (369.8) 204.0 901.7 (203.4) (28.3)
r-c 7285.1 6995.5 1272.1 7425.110985.84316.2 8973.6 3390.3 960.6 (60.4) 849.6 (66.4) 607.1 (354.4) 237.0 913.4 (390.0) (28.9)
5050.1 3569.9 1667.5 4210.5 4316.2 4380.7 4998.8 1927.6 1007.1 (39.3) 725.9 (42.1) 170.7 (85.7) 267.7 923.4 (297.5) (18.9)
8728.8 8435.6 1167.3 7669.1 8973.6 4998.8 17213.6 4177.3 1654.4 (68.8) 843.7 (751.7) 474.4 (916.1) 94.2 (633.8)(1130.2) (44.1)
3631.4 2890.4 878.0 2311.9 3390.3 1927.6 4177.3 4001.5 1143.7 (12.1) (46.9) (707.4) (142.5) (844.4) (202.4) (651.3)(1121.1) 5.7
1977.5 1715.7 778.8 800.0 960.6 1007.1 1654.4 1143.7 1240.3 4.5 80.4 (149.8) 10.7 (388.2) 27.3 (123.1) (301.1) 7.4
(54.8) (49.5) (29.3) (74.2) (60.4) (39.3) (68.8) (12.1) 4.5 3.7 (25.9) (13.2) (21.5) (15.4) (7.7) (32.8) 12.9 1.3
859.1 958.3 746.5 693.1 849.6 725.9 843.7 (46.9) 80.4 (25.9) 1312.5 164.0 918.9 970.8 350.8 1294.9 (18.9) (7.5)
(105.1) 96.3 (88.1) 457.9 (66.4) (42.1) (751.7) (707.4) (149.8) (13.2) 164.0 1544.9 265.8 68.4 261.8 545.1 677.1 (10.7)
182.8 979.0 442.5 472.8 607.1 170.7 474.4 (142.5) 10.7 (21.5) 918.9 265.8 940.3 627.7 288.8 846.1 69.4 (4.9)
c+ee (519.1) (119.6) 218.7 (369.8) (354.4) (85.7) (916.1) (844.4) (388.2) (15.4) 970.8 68.4 627.7 1719.6 253.5 1190.7 116.2 (5.2)
245.4 233.2 310.4 204.0 237.0 267.7 94.2 (202.4) 27.3 (7.7) 350.8 261.8 288.8 253.5 195.4 461.5 211.8 (2.5)
799.7 780.4 777.1 901.7 913.4 923.4 (633.8) (651.3) (123.1) (32.8) 1294.9 545.1 846.1 1190.7 461.5 2294.8 348.4 (8.4)
(655.0) (644.8) (128.7) (203.4) (390.0) (297.5) (1130.2)(1121.1)(301.1) 12.9 (18.9) 677.1 69.4 116.2 211.8 348.4 1215.0 (1.1)
(16.5) (23.5) (10.9) (28.3) (28.9) (18.9) (44.1) 5.7 7.4 1.3 (7.5) (10.7) (4.9) (5.2) (2.5) (8.4) (1.1) 1.2
















































































































































































































































































































































































FIGURE 1: Efficient Portfolio Frontiers of Strategic Multi-Currency Investments 
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TABLE 7: OPTIMAL GMV STRATEGIC ALLOCATIONS FOR ASIAN COUNTRIES, TOGETHER WITH USA AND GERMANY
July 1992 - December 1997
Average portfolio return = 13.7%
Average portfolio risk (stdev) = 25.3%
Hong KongIndonesia Japan Malaysia PhilippinesSingapore Thailand Germany USA
cash return weights v.1 v.2 v.3 v.4 v.5 v.6 v.7 v.8 v.9
risk premium weights 110.5% -48.7% 11.4% 41.4% 41.6% -99.2% 11.8% 25.4% 5.9% 100.0%
Hong Kong v1. -13.7% -15.2% 6.7% -1.6% -5.7% -5.7% 13.6% -1.6% -3.5% -0.8% -13.7%
Indonesia v2. -14.1% -15.6% 6.9% -1.6% -5.8% -5.9% 14.0% -1.7% -3.6% -0.8% -14.1%
Japan v3. 6.2% 6.9% -3.0% 0.7% 2.6% 2.6% -6.2% 0.7% 1.6% 0.4% 6.2%
Malaysia v4. 11.4% 12.6% -5.5% 1.3% 4.7% 4.7% -11.3% 1.3% 2.9% 0.7% 11.4%
Philippines v5. 2.7% 3.0% -1.3% 0.3% 1.1% 1.1% -2.7% 0.3% 0.7% 0.2% 2.7%
Singapore v6. 11.6% 12.8% -5.6% 1.3% 4.8% 4.8% -11.5% 1.4% 2.9% 0.7% 11.6%
Thailand v7. 3.7% 4.1% -1.8% 0.4% 1.5% 1.5% -3.7% 0.4% 0.9% 0.2% 3.7%
Germany v8. 11.9% 13.2% -5.8% 1.4% 4.9% 5.0% -11.8% 1.4% 3.0% 0.7% 11.9%
USA v9. 80.3% 88.7% -39.1% 9.1% 33.2% 33.4% -79.7% 9.4% 20.4% 4.7% 80.3%
























































































Cash Return 3.5 8.7 14.9 3.4 8.6 4.5 9.6 3.0 3.4
Risk Premium 17.5 9.1 8.4 24.4 19.2 21.6 25.0 3.9 2.1





















TABLE 8: AVERAGE STRATEGIC INVESTMENT RETURNS (%)
July 1992 - April 1994
CURRENCIES
MARKETS Hong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
Hong Kong 21.0 26.2 32.4 20.9 26.1 22.0 27.1 20.5 20.8
Indonesia 12.6 17.8 24.0 12.5 17.7 13.6 18.7 12.1 12.5
Japan 11.9 17.1 23.3 11.8 17.0 12.9 18.0 11.3 11.7
Malaysia 27.9 33.1 39.3 27.8 33.0 28.9 34.0 27.4 27.8
Philippines 22.7 27.8 34.1 22.5 27.8 23.7 28.8 22.1 22.5
Singapore 25.1 30.2 36.5 24.9 30.2 26.1 31.2 24.5 24.9
Thailand 28.5 33.7 39.9 28.4 33.6 29.5 34.6 28.0 28.4
Germany 7.5 12.6 18.9 7.3 12.5 8.4 13.5 6.9 7.3
USA 5.6 10.7 17.0 5.5 10.7 6.6 11.7 5.0 5.4











Cash Return 5.5 10.0 -0.4 8.3 13.8 8.1 10.8 11.2 5.6
Risk Premium 6.2 -0.9 -0.5 -4.0 -10.9 0.5 -1.7 -1.4 13.5






TABLE 9: AVERAGE STRATEGIC INVESTMENT RETURNS (%)
May 1994 - February 1996
CURRENCIES
MARKETS Hong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
Hong Kong 11.7 16.2 5.8 14.5 20.0 14.3 17.0 17.4 11.8
Indonesia 4.7 9.1 -1.3 7.4 13.0 7.3 9.9 10.3 4.7
Japan 5.1 9.5 -0.9 7.8 13.4 7.6 10.3 10.7 5.1
Malaysia 1.5 5.9 -4.5 4.2 9.8 4.1 6.8 7.2 1.6
Philippines -5.4 -0.9 -11.3 -2.6 2.9 -2.8 -0.1 0.3 -5.3
Singapore 6.0 10.4 0.0 8.7 14.3 8.6 11.3 11.7 6.1
Thailand 3.8 8.2 -2.2 6.5 12.1 6.4 9.1 9.5 3.8
Germany 4.1 8.6 -1.8 6.9 12.4 6.7 9.4 9.8 4.2









































Cash Return 6.3 -18.4 -11.1 -15.5 -10.1 -5.8 -22.3 -7.5 5.6
Risk Premium -8.4 -36.8 -15.7 -40.4 -36.5 -29.1 -84.2 24.4 17.1
Hong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
TABLE 10: AVERAGE STRATEGIC INVESTMENT RETURNS (%)
March 1996 - December 1997
CURRENCIES
MARKETSHong Kong Indonesia Japan Malaysia Philippines Singapore Thailand Germany USA
Hong Kong -2.1 -26.8 -19.5 -23.9 -18.5 -14.2 -30.7 -15.9 -2.8
Indonesia -30.6 -55.3 -48.0 -52.3 -47.0 -42.6 -59.2 -44.3 -31.3
Japan -9.4 -34.1 -26.8 -31.2 -25.8 -21.5 -38.0 -23.2 -10.1
Malaysia -34.1 -58.8 -51.5 -55.9 -50.5 -46.2 -62.7 -47.9 -34.8
Philippines -30.2 -54.9 -47.6 -52.0 -46.6 -42.3 -58.8 -44.0 -30.9
Singapore -22.8 -47.5 -40.2 -44.6 -39.2 -34.9 -51.4 -36.6 -23.5
Thailand -78.0 -102.7 -95.4 -99.8 -94.4 -90.1 -106.6 -91.8 -78.7
Germany 30.7 6.0 13.3 8.9 14.3 18.6 2.1 16.9 30.0





















FIGURE 2: Efficient Frontiers Over Time for Globally Diversified Asian Portfolio
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TABLE11: GMV PORTFOLIO PROFILES
Jul92-Apr94 May94-Feb96 Mar96-Dec97
Averagereturn sp 10.0% 3.0% 2.0%
Averagerisk(stdv) ¾p 10.8% 8.1% 12.5%
Assetallocations v1: -0.29 -0.02 0.11
v2: 0.02 -0.19 0.15
v3: 0.21 -0.09 0.08
v4: -0.04 0.17 -0.09
v5: 0.30 -0.48 -0.12
v6: 0.00 0.84 0.52
v7: 0.05 0.02 0.01
v8: -0.11 0.19 0.07
v9: 0.85 0.60 0.28
Currencyallocations v:1 15.70 -4.02 -4.40
v:2 -0.57 -1.61 -0.56
v:3 0.09 0.05 -0.01
v:4 1.23 1.93 0.58
v:5 0.49 0.50 1.40
v:6 0.08 -0.72 -3.20
v:7 -0.21 3.57 -0.36
v:8 -0.72 0.50 1.31



























































FIGURE 3: STANDARDIZED AMPLITUDES 
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FIGURE 4: 18D ANALYSIS OF CHANGES IN 
SYSTEMATIC RISK
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6. APPENDIX A: LIST OF DATA SERIES
All series were obtained from Datastream, Dow Jones Telerate, for the period
July 1992 - December 1997.
6.1. Stock Market Indices. Hong Kong: Hang Seng - Price Index
Indonesia: Jakarta SE - Price Index
Japan: Nikkei 225 Stock Average - Price Index
Malaysia: Kuala Lumpur Composite - Price Index
Philippines: Philippines SE Composite - Price Index
Singapore: Straits Times Industrial Index
Thailand: Thailand DS Market - Price Index
Germany: DAX ’KURS’ - Price Index
United States: S&P 500 Composite - Price Index
6.2. Interest Rates. Hong Kong: HK Inter-bank 1 Month ( Middle Rate )
Indonesia: Indonesia Deposit 1 Month ( Middle Rate )
Japan: Japan Inter-bank 1 Month ( Middle Rate )
Malaysia: Malaysia Inter-bank 1 Month ( Middle Rate )
Philippines: Philippines T-Bill 91 Days ( Middle Rate )
Singapore: Singapore Inter-bank 1 Month ( Middle Rate )
Thailand: Average of 3 banks O¤ered Rates
1)Thailand Inter-bank 1 Month (BB) - O¤ered Rate
2)Thailand Inter-bank 1 Month (SC) - O¤ered Rate
3)Thailand Inter-bank 1 Month (TF) - O¤ered Rate
Germany: Germany Inter-bank 1 Month ( LDN:BBA - O¤ered Rate )
United States: U.S Inter-bank 1 Month (LDN:BBA- O¤ered Rate)
6.3. Exchange Rates. Hong Kong: Hong Kong $ to US $ - Exchange Rate
Indonesia: Indonesian Rupiah to US $ - Exchange Rate
Japan: Japanese Yen to US $ - Exchange Rate
Malaysia: Malaysian Ringitt to US $ - Exchange Rate
Philippines: Philippine Peso to US $ - Exchange Rate
Singapore: Singapore $ to US $ - Exchange Rate
Thailand: Thai Bhat to US $ - Exchange Rate
Germany: German Mark DM to US $ - Exchange Rate30 CORNELIS A. LOS, PH.D.
7. APPENDIX B: RISK PREMIUM - CASH RETURN MATRICES
©h;h = 1;2;3
TABLE B1: RISK PREMIUM - CASH RETURN COVARIANCE MATRIX F F1 (18 x 18)
July 1992 - April 1994
r-c c+e e
12287.4 6953.5 941.8 8412.6 9769.8 5406.9 9896.0 3449.0 971.9 18.1 221.7 (1023.0) (888.2) (525.1) (277.1) (99.6) (1075.2) (14.1)
6953.5 6933.5 (1242.1) 4019.9 4606.1 2743.9 5220.1 2109.2 934.3 8.2 84.0 (598.6) (380.7) (95.3) (195.0) (71.4) (603.6) (13.2)
941.8 (1242.1) 7466.8 (172.7) (325.2) 969.7 (2486.7) (386.5) 412.0 (6.0) 2.9 746.3 (194.0) (373.0) 355.1 214.6 1196.3 (1.9)
8412.6 4019.9 (172.7) 10108.3 9212.2 5406.7 8642.0 2410.8 452.4 5.7 82.7 (1047.5) (608.2) (474.8) (173.6) (92.3) (672.6) (3.6)
r-c 9769.8 4606.1 (325.2) 9212.2 13295.5 4766.0 10338.8 3903.7 (12.0) 13.9 125.5 (747.8) (810.3) (1139.0) (38.2) (112.7) (557.9) (11.0)
5406.9 2743.9 969.7 5406.7 4766.0 4876.0 3904.0 2009.6 801.9 20.2 7.8 (539.2) (532.0) (493.5) (63.5) (27.1) (192.3) 0.0
9896.0 5220.1 (2486.7) 8642.0 10338.8 3904.0 15497.3 3520.2 390.5 8.9 258.1 (1906.7) (984.6) (692.5) (514.7) (233.1) (1893.6) (11.2)
3449.0 2109.2 (386.5) 2410.8 3903.7 2009.6 3520.2 3314.3 236.0 (4.9) (33.7) (438.5) (316.2) (238.2) (206.1) (72.7) (897.3) 0.7
971.9 934.3 412.0 452.4 (12.0) 801.9 390.5 236.0 693.2 (0.1) 8.1 (189.1) (186.6) (244.7) (63.9) (50.3) (116.4) (0.8)
18.1 8.2 (6.0) 5.7 13.9 20.2 8.9 (4.9) (0.1) 1.1 (0.5) (3.9) (0.8) (0.0) 4.6 (0.2) 21.7 0.0
221.7 84.0 2.9 82.7 125.5 7.8 258.1 (33.7) 8.1 (0.5) 39.7 (27.0) (14.9) 53.7 (12.6) 2.6 (26.1) (0.7)
(1023.0) (598.6) 746.3 (1047.5) (747.8) (539.2) (1906.7) (438.5) (189.1) (3.9) (27.0) 753.5 204.5 (109.2) 146.5 80.6 367.3 (0.8)
(888.2) (380.7) (194.0) (608.2) (810.3) (532.0) (984.6) (316.2) (186.6) (0.8) (14.9) 204.5 355.7 (150.1) 67.9 37.4 248.3 0.5
c+e e (525.1) (95.3) (373.0) (474.8) (1139.0) (493.5) (692.5) (238.2) (244.7) (0.0) 53.7 (109.2) (150.1) 1726.7 (70.8) 53.8 129.0 2.3
(277.1) (195.0) 355.1 (173.6) (38.2) (63.5) (514.7) (206.1) (63.9) 4.6 (12.6) 146.5 67.9 (70.8) 106.0 25.2 326.3 (0.2)
(99.6) (71.4) 214.6 (92.3) (112.7) (27.1) (233.1) (72.7) (50.3) (0.2) 2.6 80.6 37.4 53.8 25.2 30.4 97.3 (0.3)
(1075.2) (603.6) 1196.3 (672.6) (557.9) (192.3) (1893.6) (897.3) (116.4) 21.7 (26.1) 367.3 248.3 129.0 326.3 97.3 1483.0 0.3
(14.1) (13.2) (1.9) (3.6) (11.0) 0.0 (11.2) 0.7 (0.8) 0.0 (0.7) (0.8) 0.5 2.3 (0.2) (0.3) 0.3 0.1
Determinant = 2.6E+42 Product of Variances = 1.2E+50 18D Noise/Data Ratio = 2.2E-08 18D Signal/Noise Ratio = 4.6E+07
TABLE B2: RISK PREMIUM - CASH RETURN COVARIANCE MATRIX F F2 (18 x 18)
May 1994 - February 1996
r-c c+e e
6671.5 4796.3 286.9 3789.2 5464.7 2560.2 5965.3 1992.9 1494.8 15.0 197.7 (283.2) 170.6 (355.6) (24.6) 8.0 208.3 (5.7)
4796.3 5917.1 918.3 3284.5 5992.9 2649.0 5902.2 2005.5 1068.1 (1.5) 177.1 (983.6) 286.2 3.8 (129.3) (139.0) (382.6) (8.7)
286.9 918.3 4900.4 (505.9) 1912.3 1046.6 624.0 1563.2 305.1 (16.5) (77.1) (1710.6) (19.2) (74.8) (167.1) (213.7) (1001.6) (6.3)
3789.2 3284.5 (505.9) 4285.2 3754.5 2167.1 3702.6 1442.0 782.4 2.7 129.5 589.6 (66.0) (498.6) (40.6) 82.0 320.3 (4.9)
r-c 5464.7 5992.9 1912.3 3754.5 7486.9 3087.9 6656.3 2974.5 1445.4 (8.5) 178.5 (600.5) 408.6 (230.7) (42.7) (101.5) (336.8) (8.9)
2560.2 2649.0 1046.6 2167.1 3087.9 1849.9 2849.1 1240.4 492.3 0.2 77.0 (326.6) (40.2) (170.3) (80.6) (53.5) (236.0) (3.6)
5965.3 5902.2 624.0 3702.6 6656.3 2849.1 7833.5 2242.8 1208.3 (2.8) 240.2 (747.6) 331.5 76.2 (46.8) (123.0) (113.7) (18.2)
1992.9 2005.5 1563.2 1442.0 2974.5 1240.4 2242.8 3209.6 772.3 4.7 108.3 (1057.7) (104.7) (352.9) (232.9) (174.7) (906.1) 4.3
1494.8 1068.1 305.1 782.4 1445.4 492.3 1208.3 772.3 723.2 11.1 43.2 3.6 87.1 (254.9) (0.0) 21.1 84.6 2.9
15.0 (1.5) (16.5) 2.7 (8.5) 0.2 (2.8) 4.7 11.1 0.9 0.7 (6.7) (5.3) (8.9) (3.5) 0.0 1.2 0.3
197.7 177.1 (77.1) 129.5 178.5 77.0 240.2 108.3 43.2 0.7 27.5 15.4 7.9 20.4 3.4 (1.2) 8.4 0.3
(283.2) (983.6) (1710.6) 589.6 (600.5) (326.6) (747.6) (1057.7) 3.6 (6.7) 15.4 2247.9 158.4 (84.4) 348.5 279.9 1169.7 (0.4)
170.6 286.2 (19.2) (66.0) 408.6 (40.2) 331.5 (104.7) 87.1 (5.3) 7.9 158.4 182.7 72.0 78.1 28.1 71.4 (1.8)
c+e e (355.6) 3.8 (74.8) (498.6) (230.7) (170.3) 76.2 (352.9) (254.9) (8.9) 20.4 (84.4) 72.0 531.5 62.5 (24.1) (132.9) (6.3)
(24.6) (129.3) (167.1) (40.6) (42.7) (80.6) (46.8) (232.9) (0.0) (3.5) 3.4 348.5 78.1 62.5 103.4 44.6 189.1 (1.6)
8.0 (139.0) (213.7) 82.0 (101.5) (53.5) (123.0) (174.7) 21.1 0.0 (1.2) 279.9 28.1 (24.1) 44.6 44.0 167.3 0.1
208.3 (382.6) (1001.6) 320.3 (336.8) (236.0) (113.7) (906.1) 84.6 1.2 8.4 1169.7 71.4 (132.9) 189.1 167.3 1149.9 (2.4)
(5.7) (8.7) (6.3) (4.9) (8.9) (3.6) (18.2) 4.3 2.9 0.3 0.3 (0.4) (1.8) (6.3) (1.6) 0.1 (2.4) 0.3
Determinant = 3.6E+37 Product of Variances = 2.0E+48 18D Noise/Data Ratio = 1.8E-11 18D Signal/Noise Ratio = 5.6E+10OPTIMAL ASIAN MULTI-CURRENCY PORTFOLIOS WITH EXACT ATTRIBUTION 31
TABLE B3: RISK PREMIUM - CASH RETURN COVARIANCE MATRIX F F3 (18 x 18)
March 1996 - December 1997
r-c c+e e
12918.9 8095.3 3676.3 7616.0 5902.8 6522.7 8880.3 5734.7 3655.8 (162.9) 1790.7 656.1 1005.6 (935.2) 895.0 2058.8 (1248.5) (2.2)
8095.3 16298.7 3477.5 10588.9 9128.2 4116.1 11433.1 5162.3 3455.5 (97.8) 1862.5 1292.6 2473.5 (824.1) 711.3 1669.9 (1305.5) (7.6)
3676.3 3477.5 4066.2 2047.2 1563.7 2367.3 3990.0 1737.2 1791.9 (33.7) 1955.9 391.3 1282.9 847.4 600.5 1909.8 (735.6) (0.2)
7616.0 10588.9 2047.2 10652.4 7511.7 3405.8 7050.7 3787.4 1641.1 (143.9) 950.4 993.8 1443.3 (781.1) 469.6 1636.9 (632.6) (7.9)
r-c 5902.8 9128.2 1563.7 7511.7 10622.4 3690.9 6925.8 3839.7 1872.3 (109.5) 1512.3 420.7 1718.4 (193.4) 518.2 2091.6 (546.9) (3.8)
6522.7 4116.1 2367.3 3405.8 3690.9 5120.7 5396.3 3096.1 2096.4 (70.6) 1364.3 86.1 565.1 (109.2) 661.3 1993.6 (767.8) (0.3)
8880.3 11433.1 3990.0 7050.7 6925.8 5396.3 21821.4 8178.4 4111.7 (74.9) 275.6 (981.5) 777.8 (3426.9) 118.0 (3608.4) (2206.3) (3.1)
5734.7 5162.3 1737.2 3787.4 3839.7 3096.1 8178.4 5108.5 2310.1 (57.5) 216.9 (383.0) 336.0 (1598.3) 29.0 (1200.7) (1312.4) 1.1
3655.8 3455.5 1791.9 1641.1 1872.3 2096.4 4111.7 2310.1 2181.2 (19.8) 354.4 (61.9) 235.8 (562.6) 200.0 (145.5) (828.4) 0.6
(162.9) (97.8) (33.7) (143.9) (109.5) (70.6) (74.9) (57.5) (19.8) 5.0 (47.2) 7.7 (38.8) (17.9) (13.9) (62.1) 24.3 0.1
1790.7 1862.5 1955.9 950.4 1512.3 1364.3 275.6 216.9 354.4 (47.2) 3355.8 173.3 2365.7 2439.7 834.9 3280.5 (314.5) (3.2)
656.1 1292.6 391.3 993.8 420.7 86.1 (981.5) (383.0) (61.9) 7.7 173.3 1290.2 210.5 177.2 170.0 885.3 378.6 (0.4)
1005.6 2473.5 1282.9 1443.3 1718.4 565.1 777.8 336.0 235.8 (38.8) 2365.7 210.5 1967.2 1644.8 539.3 2007.4 (339.3) (3.2)
c+e e (935.2) (824.1) 847.4 (781.1) (193.4) (109.2) (3426.9) (1598.3) (562.6) (17.9) 2439.7 177.2 1644.8 2583.0 586.7 3076.2 123.1 (2.0)
895.0 711.3 600.5 469.6 518.2 661.3 118.0 29.0 200.0 (13.9) 834.9 170.0 539.3 586.7 272.3 1049.7 (13.1) (0.8)
2058.8 1669.9 1909.8 1636.9 2091.6 1993.6 (3608.4) (1200.7) (145.5) (62.1) 3280.5 885.3 2007.4 3076.2 1049.7 6104.1 459.1 (2.6)
(1248.5) (1305.5) (735.6) (632.6) (546.9) (767.8) (2206.3) (1312.4) (828.4) 24.3 (314.5) 378.6 (339.3) 123.1 (13.1) 459.1 836.1 0.2
(2.2) (7.6) (0.2) (7.9) (3.8) (0.3) (3.1) 1.1 0.6 0.1 (3.2) (0.4) (3.2) (2.0) (0.8) (2.6) 0.2 0.0
Determinant = 6.3E+43 Product of Variances = 3.7E+56 18D Noise/Data Ratio = 1.7E-13 18D Signal/Noise Ratio = 5.9E+1232 CORNELIS A. LOS, PH.D.
Nanyang Technological University, Singapore 639798
E-mail address: ACALOS@ntu.edu.sg